The fine structure of the cilium and the ciliary apparatus has been studied by many authors. The structure of the cilium is basically common to various animals, but there are considerable variations in the ciliary apparatus: size and shape of the basal body and terminus of the basal part of the central fibrils of the cilium vary in different species. The lumen of the basal body generally seems to be empty, though it contains some homogeneous material of a low density. In some, however, small dense granules are observable. These dense granules in the basal boby have been termed 'granules intrablepharoplastiques' and the same granules have been described in different organisms (see later). The significance of dense granules or granules-containing basal body, however, has not been clarified. This paper describes the fine structure of the cilium and the ciliary apparatus of the epithelium of the renal tubule in urodele, Triturus ensicauda, with an emphasis laid on the so-called 'dense granules' in the basal body.
I. Materials and Methods.
Triturus ensicauda was collected in Okinawa Island in the spring of 1962, and was kept in our laboratory for a short period. For electron-microscopy, the pieces of a solution of 1% osmic tetraoxide buffered to pH 7.4 with veronal acetate buffer.
After dehydration, the specimens were embedded in methacrylate resin, then the ultratinn sections were prepared with Shimadzu K-2 ultramicrotome.
Before electronmicroscopy, the sections were stained with potassium permanganate (Lawn 1959). Electron microscope used was of Nippon Denshi (JEM) 5 HS.
II.
Results.
The neck segment of the nephron of this animal consists of the ciliated epithein diameter. The cilium has two central and nine peripheral fibrils and is surrounded by the ciliary membrane ( Fig. 1) Each of the central fibrils is round in cross-section, and separated from each other by a little distance. The peripheral fibrils, in longitudinal section, are continuous with the wall of the tubular basal body. Whether each of peripheral fibrils consists of doublet or triplet as described by GIBBONS and GRIMSTONE (1960) in Pseudotrichonympha could not be confirmed in our electron-micrographs.
The basal part of the central fibrils of the cilium reaches the cavity of the upper one fourth of the shaft portion of the basal body without adhering to any concrete structure, and also the lumen of this portion contains a slightly dense and homogeneous material.
There can be found no distinct basal plate at the base of the cilium or at the level of the upper limit of the basal body. The basal body is of a considerably long, cylindrical structure and continuous with the extracellular part of the cilium straight or undulated. The wall of the basal body is continuous from the peripheral fibrils of the cilium as mentioned above, and is of high density.
The basal body may be divided into two portions, the shaft portion or the upper straight pare and the tail part or the lower curving portion.
From the wall of the former, the knoblike process arise. In the lumen of the shaft portion, dense granules are sometimes seen. The tail part gradually curves to nearly proximal to the renal tubule and becomes narrower and finally is closed. The details of these are described below.
The knoblike process, projecting from the wall of the shaft portion of each basal body, is nearly conical and has its base on the basal body-wall and no cavity in it (Figs. 1, 4 and 5). It also shows the same density as that of the wall of the basal body, and is directed obliquely to distal of the renal tubule and slightly basilar of the epithelial cell. which is probably in the same direction as that of a movement of the cilia. In the lumen of the shaft portion of the basal body small dense granules are nules can be seen in moderate numbers of basal bodies and granules-containing basal bodies are present in groups in some parts of the ciliated epithelium (Figs. 1-5 ).
In longitudinal sections, the granules seem not only to fill the lumen of the basal body but also are aligned in rows parallel to the long axis of the basal body (Fig. 3) .
In a few cases, two rows of the granules are present in the center of the lumen and are visible to the central fibrils. While, in cross-sections, these granules are represented as nine dots and each granule is situated beside every peripheral fibril (Fig. 4) .
Thus, we are of the opinion that each peripheral fibril has a single row of dense granules so that nine rows of dense granules are arranged parallel to the long axis of The tail part of the basal body curves to about the opposite direction to the knoblike process mentioned above and its end-part becomes nearly parallel to the epithelial cell-surface. From the tail part, at about the beginning of this curve, the rootlet fibers arise. Each basal body has usually two rootlets, each of which soon separates from one another. The rootlets extend straight to the apical cytoplasm of the epi- thelical cell, and in some, they reach near the nucleus, and in others, run radially or parallel to the cell surface at random (Fig. 1) Each rootlet fiber has cross-banding to the cross-striation of a muscle fiber.
III. Discussion.
The paper describes mainly about the basal body, with an emphasis laid on the so-called dense granules in its lumen. These granules have been designated as 'granules intrablepharoplastipues' at first by NOIROT-TIMOTHEE (1958) Similar results were reported by KING, BEAMS, TAHMISIAN and DEVINE (1961) in Nyctotherus and they termed them 'fine granules'.
Such a structural arrangement of the dense granules agrees well with our observations in Triturus ensicauda. Our observations show that these dense granules are present in the lumen of the shaft portion of the basal body and nine rows of granules are disposed near the wall of the basal body and perpaps there is one row of dense granules per single peripheral fibril. The significance of dense granules or granules-containing basal body remains unclarified, but it is supposed that these granules are concerned with the development of the cilium and also the basal body as suggested by KING et al. (1961) . The various features of the luminal structure of the basal body probably represent certain phases of the ciliary development.
The ciliary fine-structure of the epithelium in frog has been studied by FAW-CETT and PORTER (1954) . They described the curved and closed basal body, the rootlet fiber arising from its terminal portion and knoblike process projecting from the wall of the basal body. These are basically similar to our observations in newt.
In details, however, there are some differences between the two. In our results, the basal plate could not be found, so the peripheral fibrils of the cilium continued to the wall of the basal body and the central fibrils ended in the cavity of the basal body without adhering to any concrete structure. Generally, the basal plate or the transverse partition and terminus of the central fibrils in the lumen of the basal body vary in different animals. In frog, FAWCETT and PORTER found the basal plate on which the central fibrils seem to end, therefore the peripheral fibrils are not directly continuous with the wall of the basal body in contrary to our observations in newt.
The presence of dense granules of the basal body was also characteristic of our The ciliary fine-structure of the neck segment of the nephron in Triturus ensicauda was studied by electron-microscope.
The structure of the cilium is basically similar to various organisms, but there are considerable variations in the ciliary apparatus. The distal part of the basal body curves and becomes narrower and finally is closed. There is no basal plate at the level of the upper limit of the basal body, and the basal part of the central fibrils of the cilium ends in the central cavity of the shaft portion of the basal body without adhering to any concrete structure.
From the wall of the shaft portion, the knoblike process projects towards nearly the same direction of a movement of the cilia. It also shows the same density as that of the wall of the basal body. The lumens of the shaft portions with moderate numbers of basal bodies are filled with a considerable polygonal. These granules are aligned in rows along the long axis of the basal body and nearly in contact with the wall of the basal body. One peripheral fibril probably has a single row of dense granules, so nine rows of granules are arranged in the lumen of the basal body. From the tail part of each basal body two rootlet fibers arise; each of which extends at random towards the apical cytoplasm of the epithelial cell and has crossbanding with definite period.
